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Epidemiologic Notes and Reports 


Serum 2,3,7,8-Tetrachlorodibenzo-p-dioxin Levels in 
Air Force Health Study Participants — Preliminary Report 





In 1978, the United States Air Force responded to a congressional mandate to 
initiate an epidemiologic study of the possible health effects of exposure to herbicides 
and their 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) contaminants in Air Force vet- 
erans who served in the Ranch Hand defoliation operation during the Vietnam 
conflict. Accordingly, the Air Force conducted a nonconcurrent prospective study, the 
Air Force Health Study, of all 1,267 members of the Ranch Hand unit and a series of 
matched controls (7 ). 

The controls were selected from the Air Force veterans who served in air cargo 
units stationed in Southeast Asia (but not in Vietnam) during the same period as the 
Ranch Hand unit and were individually matched to the Ranch Hand personnel by date 
of birth, rank (officer, enlisted), and occupation. Investigators assumed that the 
controls had not been exposed to herbicides or TCDD during the war. Both groups 
were given physical examinations in 1982 (2), 1985 (3), and 1987-1988. They will be 
examined again in 1992, 1997, and, finally, during the concluding year, 2002. 

Recently, CDC scientists developed a method for measuring TCDD in human 
serum (4). This lipid-based measurement, which is highly correlated with paired 
measurements of TCDD in adipose tissue (r= 0.98) (5), has been applied to U.S. 
Army veterans (6) as well as to participants in the phase of the Air Force Health Study 
reported here. 

This phase of the Air Force study focused on measuring serum TCDD levels in 150 
Ranch Hand veterans and 50 controls. All participants were enlisted men; the Ranch 
Hand veterans had been either herbicide loaders or herbicide specialists in Vietnam. 
Serum samples from all 200 participants were collected at four Red Cross Centers 
(Atlanta, Cleveland, Los Angeles, and Tulsa) according to a standardized protocol. 
One hundred forty-seven of the specimens obtained from Ranch Hand personnel and 
49 of those from controls yielded serum TCDD levels that met the quality control 
criteria (4 ). 

The demographic and health characteristics of Ranch Hand personnel and controls 
were similar (Table 1); however, their serum TCDD levels differed markedly (Figure 1). 
The mean serum level of the 147 Ranch Hand personnel was 49 parts per trillion (ppt) 
(median, 26 ppt); 62% had TCDD levels above 20 ppt, which is considered the upper 
limit for U.S. residents without known TCDD exposure (7). The mean serum 
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TABLE 1. Selected characteristics of 200 Air Force Health Study participants, by 
group, 1987 





Ranch Hand 
Veterans 
(n= 150) 





Characteristics 
Age (Mean) 46 
Race (Black) 5% 
Mean Tour Length (Months) in Southesst Asia 12 


93% 

Leisure 15% 

Civilian Occupation 
Health Characteristics 

Current Smoking (Cigarettes) 

Smoking History (Pack Years‘) 

Current Alcohol Use 

Alcohol History (Drink Years" ) 

Percent Body Fat (Mean) 21% 
*Controls were based outside of Vietnam and had tours of 2 to 3 years. 
'From questionnaire. 

‘Defined as the equivalent of smoking one pack of cigarettes per day for 1 year. 


‘Defined as the equivalent of drinking 1.5 ounces of an 80-proof alcoholic beverage per day for 
1 year. 





FIGURE 1. Serum TCDD* levels of Ranch Hand and control veterans participating in 
the TCDD-measurement phase of the Air Force Health Study, 1987 
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level of the 49 controls was 5 ppt (median, 5 ppt); 2% (1 person) had a level above 20 
ppt. Additionally, 79% of the Ranch Hand personnel and 2% of the controls had TCDD 
levels at or above 10 ppt (chi-square test, p<0.0001). 

The five highest TCDD levels in the Ranch Hand group were 201, 210, 211, 303, and 
313 ppt. The one control who had a level greater than 20 ppt (21.3 ppt) reported 
exposure to industrial chemicals since 1980 in a steel foundry in Indiana. 

Reported by: COL WH Wolfe, MD, MPH, JE Michalek, PhD, LTC JC Miner, DVM, MPH, LTC 
MR Petersen, DVM, MPH, DrPH, US Air Force, Brooks Air Force Base, Texas. Toxicology Br, Div 
of Environmental Health Laboratory Sciences, Center for Environmental Health and Injury 
Control, CDC. 

Editorial Note: The serum TCDD measurement provides a direct assessment of 
exposure. The distribution of TCDD levels in this phase of the Air Force Health Study 
indicates that some Ranch Hand personnel had unusually heavy TCDD exposure. The 
one control who had a TCDD level above background level had been exposed to 
industrial chemicals in the recent past. No threshold level has been determined as yet 
for the health effects of TCDD in humans. 

The half-life of TCDD in humans has been calculated as approximately 7 years (8 ) 
on the basis of TCDD levels in serum samples taken in 1982 and 1987 from 36 of the 
Ranch Hand personnel who had TCDD levels above 10 ppt in 1987. A half-life of 7 
years suggests that only about two to four TCDD half-lives have elapsed since 
potential exposure of Ranch Hand personnel in Vietnam and that serum TCDD can 
serve as a biological marker for previous TCDD exposure of Air Force Health Study 
participants. 

A report on the entire 1987-1988 Air Force Health Study will be published after 
TCDD measurements have been completed for all participants and after the report 
has been reviewed by the Agent Orange Working Group of the Domestic Policy 
Council (Executive Branch). The result of the half-life study will be reported in a 
separate publication. 
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International Notes 
Cave-Associated Histoplasmosis — Costa Rica 





An outbreak of histoplasmosis occurred among a group of university students who 
entered a cave in Santa Rosa National Park, Guanacaste Province, Costa Rica, on 
January 4, 1988. The cave was inhabited by about 500 bats, including three species of 
fruit bats (Glossophaga soricina, Carollia perspicillata, and Carollia subrufra ) and one 
species of vampire bats (Desmodus rotundus ). The cave consisted of two entrances 
to a single chamber 20 x 75 x 5 feet in size. Bat guano covered the floor of the cave, 
and the ground was noted to be exceptionally dry for the season. 

Seventeen students (mean age, 24 years; range, 20-40 years) entered the cave to 
observe the bats and photograph a small boa constrictor feeding on them. The 
students were in the cave an average of 26 minutes (range, 3-90 minutes). Fifteen 
(88%) of the 17 students became acutely ill within 9-24 days (mean, 14.4 days);* 12 
remained ill 14 days after onset of symptoms. One student, who did not enter the 
cave, did not become ill. Signs and symptoms among the 15 ill persons included fever 
(93%), headache (87%), cough (80%), dyspnea (80%), chest pain (73%); and myal- 
gia (53%). Two patients were hospitalized, but all recovered without antifungal 
treatment. 

Chest x-rays were obtained for 12 of the 15 patients; 10 had bilateral diffuse fluffy 
nodular parenchymal infiltrates. Late acute-phase and early convalescent-phase 
serum specimens (3 and 5 weeks after exposure to the cave) and urine specimens 
(5 weeks after exposure) were obtained from all 15 patients. Twelve of the 15 patients 
had evidence of histoplasmosis by complement fixation test, immunodiffusion test, 
or urinary antigen detection test (1,2). 

Reported by: JE Johnson, RN, BSN, JD Kabler, MD, Univ Health Svc, Univ of Wisconsin- 
Madison; MF Gourley, MD, DJ D’Alessio, MD, Univ of Wisconsin-Madison Medical School; 
RW Dodge, MS, R Golubjatnikov, PhD, Wisconsin State Laboratory of Hygiene; JP Davis, MD, 
State Epidemiologist, Wisconsin Dept of Health and Social Svcs. LJ Wheat, MD, Indiana Univ 
School of Medicine, Indianapolis. DH Janzen, PhD, Univ of Pennsylvania, Philadelphia. Pan 
American Health Organization. Div of Field Svcs, Epidemiology Program Office; Immunology Br, 


Div of Mycotic Diseases, Center for infectious Diseases; Respiratory Diseases Br, Div of Bacterial 
Diseases, Center for infectious Diseases, CDC. 


Editorial Note: Histoplasmosis is caused by inhalation of spores of Histoplasma 
capsulatum from its natural soil habitat. Growth of H. capsulatum requires moderate 
temperatures, high humidity, and a source of nitrates, often from decomposing feces 
of bats or birds. H. capsulatum has been isolated from both bat caves and bird roosts, 
and human infection has been associated with exposure to both sources (3). 

This outbreak is typical of bat-cave-associated histoplasmosis (4). The high attack 
rate (88%) could be explained by the relatively young age of the persons entering the 
cave or by exposure to a large inoculum of H. capsulatum spores. The extraordinarily 
dry ground in the cave also may have increased the dispersion of spores in the cave. 
H. capsulatum has been more readily isolated from caves under dry conditions than 
after flooding (5). 

Cave-acquired histoplasmosis differs in several respects from histoplasmosis 
associated with bird roosts. Bats, unlike avian species, may become infected with 
H. capsulatum (6). Therefore, formaldehyde spraying, a useful control measure for 
*A tour member who experienced any two of the following symptoms within 30 days after 


returning to the United States was considered to have histoplasmosis: fever, headache, cough, 
dyspnea, or chest pain. 
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avian-associated sources of histoplasmosis (7), may be ineffective in reducing the 
risk of infection in a bat cave because bats can recontaminate the cave. Furthermore, 
skin test surveys have shown that persons living near contaminated caves have a 
lower prevalence of reactivity to histoplasmin than spelunkers living in the same 
area (3). This finding suggests that H. capsulatum infection occurs only in persons 
who enter contaminated caves. In contrast, airborne dispersal of organisms from bird 
roosts can cause outbreaks involving at least several square kilometers (8 ). 

Much of Santa Rosa National Park consists of mature deciduous dry forest in the 
relatively dry climate of northwest Costa Rica. During the rainy season (June—No- 
vember), a seasonal river usually floods the cave that was associated with this 
outbreak and washes out the bat guano. However, flooding had not occurred because 
of extraordinarily low rainfall during this year’s rainy season. Measured rainfall since 
1978 has averaged 160 cm per year, but only 50-70 cm were recorded during 1987. 
The cave is accessible from a hiking trail and is commonly included on tours of the 
park led by local field biologists. No illness was reported among groups from the 
same university who entered the cave in January 1983 and January 1986. Officials of 
Santa Rosa National Park and field biologists in the area have been notified of the 
outbreak, and warning signs have been posted outside the cave. 
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Progress in Chronic Disease Prevention 





State- and Sex-Specific Premature Mortality 
Due to ischemic Heart Disease — 1985 


Heart disease is the leading cause of death in the United States and the third 
leading cause of years of potential life lost before the age of 65. Ischemic heart 
disease (IHD)* accounts for 71% of all deaths due to heart disease and 27% of all 
mortality (7). 

Data from the National Center for Health Statistics’ mortality public-use data tapes 
for 1985 were used to analyze the incidence of premature mortality due to IHD. 
*International Classification of Diseases, 9th Revision, codes 410-414. 
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Deaths from IHD were stratified by gender for each of the 50 states and the District of 
Columbia. Age-adjusted IHD death rates for all ages combined were computed from 
state population estimates for 1984, the latest year for which age- and gender-specific 
estimates are available (2). In addition, rates of premature mortality due to IHD per 
100,000 persons aged 35-64 were computed for each gender and state (Table 1, see 
page 320). To facilitate interpretation, the states were grouped relative to the national 
rate (<90%, 90%—110%, and >110% of the national rate). 

Age-adjusted IHD death rates for 1985 show similar geographic patterns for both 
men and women. States experiencing age-adjusted rates more than 10% above the 
national mean were located in the Northeast and Midwest. States with age-adjusted 
rates at least 10% below the national mean were around Chesapeake Bay; in the 
Rocky Mountain, Northwest, and Southwest regions of the country; and in Alaska and 
Hawaii. 


(Continued on page 320) 
TABLE |. Summary — cases of specified notifiable diseases, United States 
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TABLE ll. Notifiable diseases of low frequency, United States 


Cum. 1988 








Anthrax - Leptospirosis (N.C. 1) 
Botulism: Foodborne (Calif. 1) 5 Plague 
15 Poliomyelitis, Paralytic 

Other 2 Psittacosis (Minn. 1) 
Brucellosis (Ohio 1, Calif. 1) 22 Rabies, human 
Cholera - Tetanus (Miss. 1) 
Congenita! rubella syndrome 3 Trichinosis 
Congenital syphilis, ages < 1 year - 
Diphtheria 


Infant 














"Because -_— oun are not received weekly from all reporti ry aa of weekly figures may be misleading. 


"Three of the reported cases = this week were ene foreign country or can be directly traceable to a known 
internationally imported case within two generations. 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
May 21, 1988 and May 23, 1987 (20th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
May 21, 1988 and May 23, 1987 (20th Week) 
Measles (Rubeola) 
indigenous tmported* 
Ses | om [Ss |] Ss [a | Sos | [aw | |S [as | |S 
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TABLE Ili. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
May 21, 1988 and May 23, 1987 (20th Week) 
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TABLE IV. Deaths in 121 U.S. cities,“ week ending 
May 21, 1988 (20th Week) 
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TA3LE V. Estimated years of potential life lost (YPLL) before age 65* and cause- 
specific mortality, by cause of death — United States, 1986 


YPLL for Cause-Specific 

Cause of Mortality Persons Mortality, 1986" 
(ICD, 9th Revision) Dying in 1986 (Rate/ 100,000) 
All Causes 

(Total) 12,054,242 870.8 
Unintentional Injuries* 

(E800-E949) 2,371,024 39.7 
Malignant Neoplasms 

(140-208) 1,821,682 193.3 


Suicide/Homicide 

(E950-£978) 1,342,693 
Congenital Anomalies 

(740-759) 651,523 


Prematurity* 
(765-769) 438,351 
Sudden Infant Death Syndrome 
(798) 313,555 
Acquired Immunodeficiency 
Syndrome** 246,823 
Cerebrovascular Disease 
(430-438) 232,583 
Chronic Liver Diseases 
and Cirrhosis 
(571) 225,028 
Pneumonia and Influenza 
(480-487) 166,389 
Chronic Obstructive 
Pulmonary Diseases 
(490-496) 127,889 31.3 
Diabetes Mellitus 
(250) 126,652 15.1 
*For details of calculation, see footnotes to Table V, MMWR 1988;37:45. 
*Cause-specific mortality rates as reported in the National Center for Health Statistics’ Monthly 
Vital Statistics Report are compiled from a 10% sample of all deaths. 


‘Equivalent to accidents and adverse effects. 


‘Category derived from disorders relating to short gestation and respiratory distress syndrome. 
**Reflects CDC surveillance data. 
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TABLE 1. Sex-specific death rates* due to ischemic heart disease,’ by state — United 
States, 1985 











Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 151 
Florida 210 
Georgia 223 
Hawaii 
idaho 
Minois 191 

219 

199 

192 

242 (5) 

228 

226 

144 (47) 

226 (13) 

222 (17) 

179 (35) 
Mississippi (29) 231 (10) (25) 
Missouri (22) 212 (20) (13) 
Montana (45) 142 (48) (46) 
Nebraska (27) 173 (38) (37) 
Nevada (25) 204 (26) (27) 
New Hampshire (23) 211 (21) (19) 
New Jersey (2) 237 (7) (2) 
New Mexico (49) 108 (51) (49) 
New York (1) 254 (1) (1) 
North Carolina (8) 249 (3) (22) 
North Dakota (26) 176 (36) (36) 
Ohio (5) 235 (8) (6) 
Oklahoma (7) 226 (14) 198 (20) 
Oregon (20) 194 (29) 187 (26) 
Pennsylvania (16) 227 (12) 218 (7) 
Rhode Island (3) 244 (4) 232 (5) 
South Carolina (13) 238 (6) 199 (18) 
South Dakota (30) 207 (24) 173 (35) 
Tennessee (17) 233 (9) 201 (16) 
Texas (44) 165 (40) 163 (40) 
Utah (47) 115 (50) 150 (47) 
Vermont (31) 206 (25) 181 (31) 
Virginia (21) 210 (22) 182 (30) 
Washington (41) 156 (44) 158 (43) (46) 
West Virginia (12) 253 (2) 212 (10) (2) 
Wisconsin (15) 192 (32) 206 (14) (33) 
Wyoming (33) 174 (37) 159 (42) (47) 


United States 204 206 


*Per 100,000 population. The rates for all ages combined are age-adjusted to the 1984 U.S. population 
estimates prepared by the U.S. Bureau of the Census. The rates for persons 35-64 years of age are not 
age-adjusted. 

"international Classification of Diseases, 9th Revision, codes 410-414. 
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Rates of premature mortality due to IHD in 1985 were also high in the parts of the 
Northeast and Midwest that experienced higher rates of age-adjusted IHD deaths 
(Figures 1 and 2). Additionally, several states in the Southeast and Appalachian 
regions experienced premature mortality from IHD that was more than 10% above the 


FIGURE 1. State-specific death rates* due to ischemic heart disease’ for men 
35-64 years of age, presented as a percentage of the U.S. rate, 1985 





Percent of U.S. Rate 


CJ < 90% 

Z 90% to 110% 
= @ > 110% 
*Per 100,000 population. 
"international Classification of Diseases, 9th Revision, codes 410-414. 











FIGURE 2. State-specific death rates* due to ischemic heart disease’ for women 
35-64 years of age, presented as a percentage of the U.S. rate, 1985 
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*Per 100,000 population. 
tinternational Classification of Diseases, 9th Revision, codes 410-414. 
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national mean. With the addition of California and Connecticut, areas with IHD 
premature mortality rates at least 10% below the national mean were similar to those 
with low age-adjusted IHD deaths. 

Reported by: Epidemiology Br, Div of Nutrition, Center for Health Promotion and Education, 
CDC. 

Editorial Note: Current geographic variations in premature IHD rates are probably 
associated with long-term trends in overall IHD deaths (3-8 ). Although each age, sex, 
racial, and geographic group has experienced significant declines in deaths from IHD, 
significant differences exist. In 1950, the West Coast ranked as high as the East Coast 
states, but in the 1960s, the rate in the west began to decline (6). By 1978, the highest 
rates clustered in the Appalachian and Northeastern regions. These regional trends in 
premature mortality due to IHD were similar for men and women as well as for blacks 
and whites. 

Some of the current differences in state-specific IHD premature mortality rates may 
result from sociodemographic differences or population shifts over time. Blacks have 
higher rates of premature IHD (9 ). In addition, although blacks and whites had similar 
rates of decline in IHD deaths from 1968-1975, the rate of decline among white 
females and blacks of both genders from 1975 to 1985 has been half that of white 
men (170). 

Finally, variations among states in IHD premature mortality rates may reflect 
geographic differences in the availability or effectiveness of interventions against IHD 
or in the prevalence of risk factors, such as cigarette smoking, high levels of serum 
cholesterol, high blood pressure, overweight, and low levels of physical activity. A 
review of available evidence suggests that reductions in serum cholesterol and in 
cigarette smoking are responsible for over half of the decline in overall IHD death 
rates over the last 2 decades (77). 

Geographic variations in premature IHD, rather than age-adjusted IHD deaths for 
all ages combined, should direct epidemiologists and public-health practitioners in 
examining regional or state-specific patterns of risk factors known to contribute to 
premature mortality due to IHD. Furthermore, an examination of the environmental, 
behavioral, and social factors underlying these differences in risk factors might be 
beneficial. These investigations may provide insight into the most promising preven- 
tion strategies. 
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Errata: Vol. 37, No. 12 


p. 182 The first two sentences of the first paragraph should read: “Immune globulin 
(IG) (16.5 gm% protein) can be used to prevent or modify measles infection 
in HIV-infected persons if administered within 6 days of exposure. IG is 
especially indicated for measles-susceptible household contacts with asymp- 
tomatic HIV infection, particularly for those under 1 year of age, and for 
measles-susceptible pregnant women.” 


Vol. 37, Supplement No. S-4 


In Addendum 2, reference number 5 should read: 


5. CDC. Acquired immune deficiency syndrome (AIDS): precautions for clinical and 
laboratory staffs. MMWR 1982;31:577-80. 
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FIGURE |. Reported measles cases — United States, Weeks 16-19, 1988 
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